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TaCTiCar AIR SUPPORT, ARMY OPERATIONS» [NFLATABLE 
STRUCTURES» DESIGN, CESCENT. IMPACT, 


PEGEAGLOSTY, Fuigm) TESTING {U) 
 LUENTIF SERSs BALLUTESs . AERODYNAMIC OnCELERATORS, 
RETRACT EON PARACHUTES E . (U) 


concep TuAL DESIGN FUR An “apapRror SySTe» FRO az 900 
FTe ALTITUDE FOR PAYLOAUS FROM ¢,00u TO 35,600 ud 
~UStuG AD SPINNING GALLUTE FOm CARGO EXTRACTION AND 
EnlTia& ROTOR SPLneUP AND An AUTOROTATING INFLATAOLE 
FLEATLBLE ROTOR FOR TERMINAL. CESGCENT ARE REPORTED: 
BALLUTE, wELGHTS. ANO ROTC sR SYSTEM SIZE aNO WEIGHTS 
- ane EVALUATED FoR SYSTEMS KTH ANDO alTHOUT A FLARE 
wMancuveR 10 MEET ACCEPTABLE IMPACT vELOCITY 
- CUNGETLEONS OPERATIONAL REQUIREMENTS AnD a 
. PRELIMENARY ESTIMATE OF RELIAGILITY ARE PRESENTED® 
DeSTun. aANO PREEOF CGHT TEST PNG. “OF & SaFTs DIAMETER 
ea INFEATABLE ROFOR - ane vESCHIBELs. cay INen) : (Uo 
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ATMOSPHENSC SOUNDING: WINDs ATMOSPHERIC 
TEMPERATURE, MANUFACTURING METHOLSe COSTS, FLIGHT 
TESTING, METEOROLOGICAL BALLOONS (v) 
JUENTIFIERSS RETARLATION CEVICES, BALLOON 
PARACHUTES» ARCAS, LOKI @pART SOUNDING ROCKETS, 
PVN@8d SOUNDING ROCKETS, BALLUTES qu) 


GCCOOYEAR AEROSPACE CORPORATION COMPLETED A 
PRUGRAM TO DEVELOP A S¥aGiLiZING DECELERATOR FOR THE 
AnCAS ANDO LOKJeDART METEOROLOGICAL 
RUCKETSONDESe OURING The PROGRAM OF CYCLIC 
MOOSFECATIONs TEST» ANDO EVALUATION, 53 DEVELOPMENT 
UntTS “ERE FLIGHT TESTED AT THE ate FORCE 
E*sSTERN TEST wANGEe THE DESIGN PERFORMANCE 
GUALS SERE REACHED FOR gOTh SYSTENSe FLETYoF IVE 
PREPRODUCTION UNITS OF THE SOKI@DART SabLVTE 
“WERE FABRICATED FGR FURTHER EvALUATION BY ATR 
FURCE. CAMBRIDGE RESEARCH LApOHATORIESs AS 
aA RESytT OF THiS PROGRAM THe LOKI@DART BALLUTE 
(PARACHUTE, METEOROLOGICAL asa2eveS) vas 
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DESCRIPTORS! (@PARACMUTES, PATENTS), OESIGN, . . 
CORUVASE, BRAKING, USSR . $u) 
POENTIFIERSS PARACRUTE CanOPsESs TRANSLATIONS w) 


A PARACHUTE 3S DESCRIBED akicH CONSISTS. GF A CANOPY 

AyTrm A POLAR OPENING? CENTR aL SaAROUY LINES @1TH AN 

ELArTIC UTNKe A BRAKING FARACHUTE ATTACHED BY THE 

ELMSTIC LINK BY MEANS OF A CONNECTING PULLoLINE. 

TG RETARD THE FILLING And OPENING OF THE CaNOPY OF | 
: Tné SASTC PARACHUTE THE LOWER ESGE OF THE CANOPY OF 
er ThE GASIC PARACHUTE IS ESUIPPED BiTM A DRAWeIN 
LACINGs, 4HICM GREAKS UPON THE PULLING OUT OF THe. 
CUNNECTIAG PUuLbeh INE, ThIS INE BEING ATTACHED TO THE 
SrROVD OF THE PCLLTOUT PARSCHUTE GY MEANS OF AN 
ENTERMEGTARY LINK 9HICH BREAKS IN ThE aS® aPTER FULL 
STRETCH“OUT OF Tei : SLASTIC LINK GF The CENTRAL SHROUD. 
LINES: (AUTHOR) - ae 
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Tn& vUCUMENT YLESCRIOES A PAMACHVTE 1TH POCKETS ON 
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OFEN FROM THE CENTRAL PORTIGN OUTe FAUTHORD — (U) 
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THE INVENTION DESCRIBES AN IMPROVED PaaacnuTe 
CANOPY, EWUIPPED STH A DEVICE aniCcn AsTOMATICALLY 
LWCREASES THE SJZE GF THE ChhuPY VEwT UNDER A 
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Tr€ LUCUMENT VLESCRICES A PARACHUTE A1Ta POCKETS ON 

TPE CANOPY ANG: HOLES BENEATmR THE POCKETS VESTGNED Tu 
AUMIT AER AT THE MOLES TO ASSURE THAT THE CANOPY wILL 

OFtn FROM THE CENTRAL PORTIGN OUTe (AUTHOR) {U) 
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THE ANVENTIGN DESCRIBES. AN [“PROVED PARACHUTE 
CANOPY, EWUTPPED WITH A CEVICE whith AUTOMATICALLY 
INCREASES THE SIZE OF THE CahuPY vEwT UNDER A 
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TRAEE ROTATING PARACHUTES ARE DESCRIBED:e THEY 

CONSIST OF CONNECTED TRyANGLES WITH SHnkOUDS GON TAO 
SIDES OF THE TRIANGLES ONLY, alt FLOS LNOER THE 

Tniad Sipe CAUSES THE PaRACHUTES TO ROTATEs 

(AUTHORD (u) 
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DUSPENSTON DEVICES. DRAG, 
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PERFORMANCE CENGINEERING), ALR DROP OPERATIONS ("9 
LUENTIFIERSS Gelpa PARACHUTES, CLUSTER 
PARACHUTES GU) 


TmE REPORT COVERS A RESEARCH ANG DEVELOPMENT 
PROGRAM TO DESIGN ANDO FABRICATE A PROTOTYPE CaRGd= 
RECOVERY PARACHUTE ASSEMBLY FOR ASROROPPING HEAVY 
4 UrdT LOADS IN THe ORDER OF 50,0LG Loe THE DESIGN 

; "5 : STUDY COVERS THE TRADE@SFF ahalLYSIS AnD COST 
EFFECTIVENESS ASPECTS FOR & COMPLETE PARACHUTE 
ASSEMBLY. FROM THESE STUCIES» A DESIGN ANALYSIS 
AND COMPLETE DETAILED DESIGN BENE MADE BASED ON THE 
SPECIFIED PERFORMANCE AWD DeSIGn REWUIQEMENTS, USE 
OF GATA REDUCTION OW FULLESCALE CARGO DROPS attr Ge 
1LA PARACHUTES WITH VENT@=PULL DORN CONFIGURATION, 
SCALE MODEL WIND TUNNEL TESTS AND PARAMETRIC STVOIES 
DETERMINED Treat LT IS FEASIBLE TC USE a. CARSO 
PERACHUTE OF 135 FTe DlaMe wlTH A VENTSPULL DOWN IN a 
eat See CuvSTER GF SIX TO RECOVER A LOAD UNIT OF 59,000 Lado 
| , (auTnok) (uv) 
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MATHEMATICAL. ANALYSIS» CONFIGURATION, STRESSES, 
PERFORMANCE CENGINEERING), ALA ORDP 


UPERATIONS  s (Uh 
IVENTIFIJERSS Geila PARACHUTES, CLUSTER 
PARACHUTES (UD, 


ThE REPORT COVERS THE CIRECT DESIGN ASPECTS OF THE 
SELECTED PROTOTYPeE CARGO RECOVERY ASSEMBLY FOR 
ALRUROPPING MEAVY UNIT LOADS IN TrE ORDER OF 50,009 
POUNCS.» THE DETAILED DESEGN OF THE COMPONENTS 15 
COVEREC AS WELL aS STRESS ANALYSIS TO DETERMINE THE 
MARGINS OF SAFETY FOR THE MATERIALS SELECTEC. 

MATERIAL LISTS AND WEIGHTS FOR THE COMPONENTS ARE 
PrROVIDEDe LABORATORY TESTING OF JNOJVIQUAL : 
COMPONENTS ANG STRENGTH EFFICSENCY OF STITCH PATTERNS 
ARE SHOWNe (AUTHOR) (eu) 
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DESCRIPTORSS (ePaARACHUTESs AEROUYNAMIC CHARACTEXISTICS) « 
STABILITY, ANGLE OF ATTACK, LIFT» ORAG, MODEL TESTS, 
AERODYNAMIC CHARACTERISTICS, DESIGN (U) 

IDENTIFIEWS! PARAFOIL GLIDER . (u) 


A NEWLY CONCELVED GLIDING PARACHUTE, CALLED Tre 
PARAFOLL GLIDER, «NO SEVERAL EXISTING GLIDE 
PARACHUTES mavE BEEN EXAMINED JiTn yEeaARO TO TrbLR 
GENERAL. STABILITY, RESULTING STABLE ANGLE OF aTTACk, 
AND LIFT YO DRAG RaTIOe THE PARAFUIL GLIDER 

ASSUMcD STABLE ANGLES OF ATTACK UP TO SU DEGREZS 
AGAENST THE VERTI Can WHICH REPRESENTS a LIFT To ORav 
RATLO GF APPROAIMATELY Lede THE INVESTIGATEU 
EXISTING PANaChKuUTCS HAD LIFT TO DRAG RaTIOS: OF LESS 
THAN. UNITY. THE TANGENTIAL FORCE COEFFICIENT OF 

THE PARAFOTL GLIDER AMOUNTS TO APPRUXIMATELY 1.5 AT 


THE POSITION OF TRE STABLE ANGLE OF ATTACK. (U) 
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CARGU PARACHUTES, RIBBON PARACHUTES, CONFIGURATIONS. 
BECEGENATION, WAKE, DYNAMECS,», WIND TUNNELS, PhwaChUTe 
FADRIG>, MODELS (SIPMULATIONS)» STABILITY, STATISTICAL 
ANALYSES (CU): 


CONTENTS: ENVESTIGATION OF WAKE EFFECTS ON The 
BEHAVIOR OF PARACHUTES AND UTHER REVAKDATION OevICEs 
BEHIND GARGE BOULES; INVESTIGATION WF BASIC 
STASILITY PaRaMEeTeRs oF CONVENTIONAL PARACHUTES; 
THEQRETE CAL STUDY OF SUPENSONI¢ PARACHUTE 

PHENOMENAD THEORETICAL ANALYSIS OF THe DYNAMICS OF 
THE GPENENG PAR@CHUTES STATISTECAL ANALYSIS: OF 
EXTRACTPOM FEME, OEPLOYMENT TYME 5 OPENING TIME, AND 
ORAG COEFFICIENT FOR AERTAL DELIVERY PARACHUTES ANG 
SYSTEMS; GLIDENG sERODYNAMEC VECELER ATOR 

EFFreTIve POROSITY STUDTES! STUOY OF FO 

PATTERNS OF MERODYNAMSC DECELERATORS BY. MEANS OF Tint. 
SURFACE Save aNalLeGy3 STRESS. ANALYSIS OF THE Told 
TROOP PwRACHUTE: AERODYNAMIC CHARACTERISTICS OF THE 
PARACHUTE STAalcl ceo ne2t CARGO CONTAI VER; 
AERIDYNAMLC GHARACTERISTLCS OF THE CROSS AND ae 
WHECL TYPE PARACHUTES; OETERMINATION OF MASS: FLO 
THRUUGH PARACHUTES with: INMERENT WEUMETRIC PORUSI TY 
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(MECHANICS), ORAGs STABILITY, TetPeRATURE, DECEL ERATE (UY) 


PARACHUTE OeSIGN AND PERFORMANCE VATA ~ERE OBTEINED 
ON a SERIES OF 24 RUCKET@POmERED SLED TESTS 
PARACHUTE DEPLOYMENT VELOCITIES, RANGING BSETHE,N ' 
MACK LeU ANY boSe WERE OBTAINED wITm TRE TOMA awk 
PARACAUTE TEST SLED OPERATING IN EITHER SINGLE STAGE 
OR VOUBLE STAGE, PUSHER CONFIGURATIONe PARACHUTE 
TYPES Teal WERE IvVVESTIGATED INCLUDED HYPERFLO, 
HEMISFLO, REEFEG CONICAL RIBBON AND 

SUPERSONIC, GUIDE SURFACE DESIGNSe THE DATA 

ASTAIHEG ENCLUVeO INFLATION CHARACTERISTICS, OF cNI ye 
SHOCK FACTORS, ORaG COEFFICIENTS, INFLATED AREAS, 
STAsfLITY, CANOPY TEMPERATURES AND GENERAL STRUCTURAL 
AND AERODYNAMIC DESIGN CONSEDERAT{ OWS» FROM TH}S 
PARACHUTE OGCELERATOUR TEST FROGKAM, IT MAY DE 
CONCLUDED THAT THE mYPERFLO TYPE PARACHUTE, 80TH 
MESH AND RIBAON ROOF DESTUNS» AND THE HENSTSFLU TYPE 
PARACHUTE CAN BE FAAGRICATED TO ASTHSTAND ANCL OPERATC 
SUCCESSFULLY IN THE HIGM DYNAMIC PRESSURE REGISN OF 
3000 PSF. SUPERSONEC REEFED OPERATION AND OISREEF 

TO FULL OPEN wAS ALSO DEMONSTRATED AS PRACTICAL vita 
A CONICau ®158B0nN TYPE PARACHUTE DESIGN. THE 

TEST VEmICLE SYSTEM INCLUDING aSSOCIATED OEFLOYMENT 
AND RELEASE TECRNIGUES AND THE CATA ACHUISITIO: 
SYSTEA ayE abSO OYSCUSSEDe (AUTHOR) (U) 
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FLIGHT, AEROVYNAMIC CHARACTERISTICS» ENVIRONMENTAL 
TESTS, MODEL TESTS, NOSE CONES, CONFIGURATION, PARACHUT: 
JUMPING» w$NO TUNNELS . >. (u) 


THE REPORT PRESENTS THE RESULTS OF a SEMIES OF 

TESTS IN CONVAIR®S AIGHeSPEED wING TUNNEL TO 

EVALUaTe THe STABILITY OF THE HETS 094 RECUVEST 
VEHICLE EN THE TRANSONIC REWIMze THE TESTS wERe 

RUN “ITm Twu NOSE CONFIGURATIONS AT MACH NUMBE~S 

GeSay Doble De67s 0-82, AND 02960 BUTH 

CONF, GURATIONS MERE SUFFICIENTLY STABLE. TO PERY IT 
PaRacnUte OEPLOYMENT DOWN To MaCh Goto 

(AUTHOR) ; (U:) 
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REVOLUTICGN, GECELE2ZATION),» TRANSUNIC FLON, SUPEXSONIL 
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a VEHICLES, DRAGS PARACHUTES, WAKE, WIND TUNNELS (U) 

: THE DRAG CGEFFICIENTS OF SEVERAL BOGIES OF 

24 REVOLUTION WHICH ARE SIGNIFICANT FOR THE PURPOse UF 

AERYDYNAMEC DECELTCRATION WERE MEASURED IN THE 
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et MACm NUMBERS 4 AND Se (AUTHOR) (W) 
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CONVENTIONALLY. SHAPED RIBBON PARACHUTES 00: ‘NOT 
FUNCTION SATISFACTORILY AS AERCOYNAMIC DECELERKSTORS 

IN SUPERSONIC FLO"e THEIR UNSTABLE BEHAVIOR Ls 
PARTICULARLY: OBYECTLONABLE® TO: DETERMINE THE CauSé 

OF THIS STRYVCTURAL ‘AND DYWAMEC ENSTABTE ITY, A SERIES 

OF PRESSURE OSSTRIGUTION MEASUREMENTS WERE MADE ON 

RTBDON PARACHUTES AT MACH NUMBERS. OF Deb, 1008, P 
Le2iy 300g AND Hee THE RESULTS OF MEASUREMENTS AND 
ATTEMPTS. TO ENE Ca TE THE EFFECT OF SUSPENSIGN LINES 

AND FORESOCIES ON THE PRESSURE DISTAIOUTLON Of The 
PARACHUTE CANOP). of E PRESENTED. (AUTHOR (WU) = 
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NONE SUILIARIUM FLO “4 PARACHUTE UESCENTS, ARRESTING GeAR, 
MATHEMATICAL MODELS, LIFT, USSn (Uj 
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A FURMULA IS G&TALNED FOR THE POWER OF LidUld 

PRESSURE ON 4 FROFILE SITUATED IN NONSTATIONARY 
MOT-JONe & MATHEMATICAL THEORY 1S OFFERED OF Aw. 
ARRANGEMENT, PROPGSEO FOR ‘REDUCING THE RaTE OF 

LANDING OF PARACHUTE LOADSe. (U7 
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CHARGCTERISTICS, EXPERIMENTAL DATA, SURFACES, 
PHOTOGRAPHIC ANALYSIS» TESTS» MATHEMATICAL MODE», 
CORRELATION TECHS SUES (UE 


DESCRIPTORS GePaRACHUTES, PRESSURE), AEROOYHAMIC 


AN EXPERIMENTAL INVESTIGATION 4ND CORRELATIVE 
ANALYSTS WERE CONDUCTED TO GETERMINEG THE PRESS:.RE. 
OILSTRISUTION OVER THE SURFACE OF PARACRUTE CANGPIES 
OURING TRE PERIOD OF INFLATION FOR THE UNFINT T= MASS 
CASE aNo TO CORRELATE PRESSURE COEFFICIENTS. with 
INFLATING CANOPY SHAPES» PARACHUTE CANOPY MODELS. 
OF CIRCULAR Fist, 108 EXTENDED. SKIRT, 
RINSSLOT, ANS RIB30N DESIGNS WERE TESTED UNDER 
UNF INITE MASS CONDETEONS IN AY X42 FT LOW Spzt0 
WINY TUNNELs EXTERNAL AND INTERNAL PRESSURE Vaives 
WERE MEASURED AT VARIOUS LOCATIONS OVER THE SusFACE 
OF THE MODEL CANOPIES THROUGHOUT THE PERIOD OF 
INFLATION) AND GENERALIZED CANGPY PROFILE SHAPES KEKE 
OBTATNED BY MEANS OF PHOTOGRAPHIC ANALYSIS, 
PRESSURE COEFFICIENTS DERIVED FOR THE STEAOY STATE 
GCFULLY GPREN CANUPY) ARE QUITE COMPARAOLE TS THE 
RESULTS. OF PREVIOUS MEASUREMENTS. PEAK -PRESSUR- 
MALUES: UIRING THE UNSTEADY PERIOD OF INFLATION HERZ 
FOUND To BE UP TO 5 TEMES AS GREAT AS STEADY State 
 VALUES« THE RELATIONSHIPS BETWEEN Tne PRESSURE 
DUSTRIBUTION AND TIME FOR EACH OF THE CANOPY mJUELS. 
DEPLOYED AT FREESSTWEAM VELOCITIES SETWEEN. 70 2ND Lod 
FT/SEC ARE PRESENTED IN DETAIL ANU CORRELATED ETH 
CHAwgINe CANOPY SiaPEe h COMPLETE SHAPE ANALYS:S 
TS mMAOE ANO & MATHEMATICAL MODEL 1S PROPOsEue | 
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OLRECTSON ENUICATORS, RADTOSONDES, FARACHUTE 


(OESGCENTS, EGuUa{ONS OF MOTION (CU. 
LOENTIFIERS$  ARCKS: we CU), 


THE EwUaT IONS OF SOTION ARE DEXIVED FOR an “Bye GT 
PALLING UNCER TRE INFLUENCE OF SRAVETY AND. 
AERUDYNaNIC ORAGe THESE EWUATICNS ARE. JSEG TO 
EXAMINE THE RESPONSE OF THE ARCAS PARACHUTE Ty 
MYPOTRETICAG #160 PROFILES EN TRE REGION EATEN [¢ 
FROnm 39 TC 03: ie & COMPUTATIONAL SCHEME FOR 
DETERMI WENG THE AORIZONTAL “IW FROM THE O8SER,20 
MOT SON OF ANY AYN, SENSOR INFLUENCED OVLY BY T-& 
ABCVE FORCES [S PRESENTED) ALONG WITH. aN EXAMPLE UF 
ITS wPPETCATION. T3 AM ARCAS PARACHUTE FLIGHT. 
AAUTROR), | . CU) 
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3 THE Uodect OF THE ENVERTTOn IS A PARACKUTE “ITs 4 
CANUPY in TRE FORA UF A CURCULSK BELT« TO [NCKeASE 

ITS COEF FECIENT OF LIFT AND 17s STAGTOITY, ET 7S 
EGULPPED ALT @ S“ALL REMI SPHERECAL CANOPY, THe 

SHRGUD LINES GF anlCH GO THROUGN K&N EYE RENG Treat 15 

g FASTE NEL TG THE ‘CENTRAL SHROUD: LONE AWD TmE EXPER van 
RIM I> CONNECTED .1TH THE INTERNAL EDGE BY FOU: 
MUTUALLY | PERPENDICULAR SHROUD LINES» (AUTHOR) (Uy 
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ELASTICITY: APPROAIMATLON (MATHEMATICS) 6 

BOUNGARY VALUE PROSLEMS, SPHERES, TENTS, 

PARACHUTES, CONTAI ERS, MATHEMATICRL AWALYSLS Uy 
LUENTIFIERS$ Tile SPHERICAL SHELLS (UW) 


IN THIS PAPER, THE NONSSYMMETRIC, FREE, ELASTIC 
VIBRATIONS OF Tnhky GOMES OF REVOLUTION ARE ‘STULL LEDs: 
IT ©S ASSUMED THAT TRE FREWUENCY 1S L'Ose THe 
ASYmPLTOTLC KPPROXIMATIONS PREVIOUSLY GIVEN SY THE 
WRITER AXE USED TO ESTIMATE THe GENERAL SOLUTICN To 
THE SqELL VIBRATION EGUATIGNS aT GOW FREGUENCIE Se 
APPROaTwaT yous FOR THE LOW NATURAL FREQUENCIES 41D 
MODES ARE OERIVeED SYSTEMATIGALLY UNDEN A VANTETY OF 
EvGe COwotTVONS, LOW NATURAL FREGUENCTES ARE FOUND 
‘ONLY #HEW TRF EvGE CONDITIONS IMPOSE NO FORCES 
TANSENT TO THE SAéuL. SURFACEs WHEN THE EDGE Is 

FREE (awa ONLY THEN) RAYLETGHIS TWEATENSJOGAL 
FREUENCIES aRE RECOVEREDe FOR CERTAIN UTHER €, GE 
CONUT TIONS WEA ,ATURAL FREWUENCIES are FOUNL Ts aT Ane 
AGOVE RAYLEIGH! s FREGUENCIES: ByT STILL LOn 

“CUMP AREY Feo LTA The LOwE ST MEMBRANE Faiwus NOY. 
TRE OFSPLACEWENT 100ES ASSOCIATES “ITM THESE new 
FREWUENC TES ARE MOSTLY OF TNEAXTENSTONAL TYPEe ThE | 
GENERAL 4ESULTS ARE APPLIED TO ESTIMATE THESE -e5. 
FREQUENCIES FOR S#nERICAL DUMESe (AUTHOR) {Uy 
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STUD LES@pARACHUTE DYNAMICS: PAPACHUTE PERFORKA CE. 
REGUIRES FGR LO* LEVEL CARGU DELIVERY) COMPLTEs 
TRAJECTORY PROGHA', PERFORMANCE SUMMARY AND 
CONCLUSIONS) (2) 2FUNAAY LEVEL TEST wESULTS UF 
PARWCAUTE TNFLATISN AND FORCE TAME SUSTORIES ot TH 
AEACDYNEMEC ASSISTANCE AND LIFTING CANOPIES) (ad 
WEIGHT and SLZE LimiTS, FLIGHT SAFETY, SYSTEM (£154. 
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ThE RESULTS OF WIND TUNNEL [NVESTIGATIONS» 

dhe YSES, AND PRELIMINARY DESIGW EFFORTS PERFORMED IN: 
ORDER TC ‘SHOw THE FEASTArGLTyY OF ACCOMPLESH ING 
SUPERGNIC FREE FLIGHT TESTS OF DEPLOYABLE 
hERGOYVNABRSEG DECELERATORS UN THE Wake OF AN. 

UWS y: AMETRIGAL FOREBCOY «RE CESCnIbED.. THE RESULTS. 
‘Cnow THAT THe SEMULATECGN GF THE. WAKE OF A 
NUNAAUSYMMETAIC LCPFTING 8004 is FEWS-TELE. AND 
PRACTICASLE ay! INTEGRATING ANFLATABLE AFT *APPENGAGES 
OK AM ARAP AMO -C TEST VEWICLE AND THAT THE 

RESULTANT MOGIFIED VEHICLE RETAINS THE SAME TEST 
CAPADILITLES AS THE BASEC ARAPANO Co THE 

MOVIF LES. VEHICLE DESIGN aLSG PNCLUDES MOOLFLCATIONS 
REMVERED FOR COMPLIANCE oI Tn EGUPA. WF /EGLIN 

GubF TEST RANGE SAFETY CRITESTA® INCLUDED 
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DESCRIPTORS: (eLIFTING REENTRY VEHICLES, 
VECELERATION), (eSuPERSONIC TEST VEHICLES, DRAG 
Phra CATES)» WAKE, ASYMMETRIC BODIES» AXTALLY 
Sym4éTRIC FLO‘, BOUNDARY LAYER, SUPERSONIC 
CHARACTER PST ICS» EXPERIMENTAL DATA, PRESSURE, 
VISTREQUTLON, TABLES» DRaGe SURFACE PROPERTIES, - 
RECUVERY, WIND TUNWEL MODELS (U) 
WUENTIFDERSS @aERODYNAMIC OECELERATORS, PRESSURE 
VISTRIBUTTON, PARASONTC PARACHUTES fu) 


A SERIES OF WIND TUNNEL TESTS waS cONDUCTED To 
DETERMINE PRESSURE CISTRIBUTION ON TRE SURFACE OF aNd 
Iw THE WRRKE OF AXISYMMETRIC AND ASYMMETRIC 
(ELLEPTICAL) FOREBOOTES.. THESE TESTS wERE 

CONDUCTED IN SUPPORT OF SOUNDARY LAYER ANO WAKE 
ANKLYSES REQUTRED AS A gASTS FON ESTABLISHING an 
ANALYTICAL METHOD. FOR PREDICTING THE ORAG OF 
PARADSONEC PARACHUTES DERLOYVES IN THE waKES OF THESE 
FORESOCIES» TWE &NALYSIS OF THE DATA OBTAINED 

CuR Tie THES TEST ie) CESCRIBED lw VOLUMES 1 AND: . 
{1 OF TrE REPORT. TABULATCHS OF THe oaTa i" 
OvTALAED DURING TRESE TESTS ARE PRESENTED IN THIS 
VOLUME e (AUTHOR). 
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DIRECTOR — 

APPROXTMATE ANALYSIS OF A FLAT») CURCULAR PARACHUTE 

Iw STEADY DESCENT. WwW) 
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DESCRIPTORS: (ePARACRYUTES, DESIGN, DESCENT, 
PaAnACauTE FABRICS, APPROA IMATION (MATHEHATICSN 
DTReESSES DEFORMATION: PRESSUREs DRAGS. 

AEWODYNAMTC CONFIGURATIONS» DEFLECTION, 
DISTRIBUTION, DEFFERENTLAL EsUATIONS4 I \TEGRATION, 


THEORY | (W) 
PUENWTIFLENSS STRESS ANALYSES, PRESSUME 
UIsTRI eYUTION (U) 


A TREGRY IS PRESENTED FoR Tre STRESS ANALYS:#S OF A 
FLAT CURCULAK PARACHUTE IN STEACY, VERTICAL DESCENT. 
UNLIKE PREVLOUS TREATMENTS GF THE PHOBCEM, THIS: 
TREGAY DOES NOT ASSUME TKAT THE SHAPE 7S KNOUWNY 
bn Ss Teaco TME THEORY PRESENTS RELATIONS SETWEEN THE 
PRESSURE D3 STAIBUTION In THe OPENED Goxbt TLON AND Tn 
SnaPE, ORAG AND STRESSES IN Lines AND FABRIC. Tr€ 
ce RESULTS IN A NON@LEINEAR THIRD ORDER SY¥STEM OF 
OPMARY OLPRERENTHAL EWUAT{LONS aAlTn BOUNDARY 

Conor ciens AT BOTA VENT AND SK DRT o TRIS SYSTEM: WAS 
SubVed GY A COMPUTER PROGRAm BASEL ON THE RUNGE} 
KUTTA mETNOD OF NUMERICAL INTEGRATIONS Toe 
RESULTS ARE IN FRIRLY SCOD sGREL MENT ATH 

ee - MEASUAEMENTS GN. PARACHUTES: THE COMPUTER PROGRAM 

mins . Caw BE VSEO FOR STUDIES OF EFFECTS OF  ESTGN CHANGES 


On SHAPE, DRAG ANO STRESS». aND ThE RESGLTS OF a SMALL 
: STUDY OF TmrS SORT ARE INCLUDEOe (AUTHOR? 0) 
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DeSCRIPTIVE NOTEL TECHNICAL wEPTe, 
Feo 6% 43? ROSS ,EOWARO. we g JRF 
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MUNTTOR~ USPeNLABS TR oF ae? YouSo 
UNCLASSYF LEG REPORT 
eg iaihes (ePARACHUTES, AGRODYNARIC 
Ske tens PRRACHUTE Oc SCENTS, STRESSES, 
pee ee CONTROL SURFACES, MATHEMAT(CAL MODELS, 
WUMERTCAL ANALYSTS, GES) ue 
PROGRAMMING COMPUTERS). PARAEKUTE FAOREES 
STRAT Y (MECHANICS) TUE 
JUENTIFIJERSS PARACHUTE. VENTS AUD: 


ThE ANALYSES FOR FLAT CERCULAR CANOPIES IN STEADY 
CESCENT [> HERE EATENDED TO DEAL ALTA CANOPIES HAVENG 
A PULLEDeDOWN VENTe A GENERAL TREORY ES) OEVELOPED:,. 
AnD A PARTIAL, APPROXIMATE SOLUTION 1S FOUND EN 
CLOSES FORM FOR CERTAIN CONDITIONS. THE GENERAL 
Vigeee iS TAKEN ws. THE gaSLS OF a COMPUTER PROGRAMe: 
EAABPLE PS WORKED OUT TO DEMONSTRATE The USE OF 
Te PROGRAM JN. DETERMENING THE OPTIMUM LENGTH. OF 
CENTER LINEs THE RESULTS ARE COMPARED STH TESTS 
AvG FAIRLY GOOD. AGREEMENT TS OBTAINEO. THE OST 
Li TEREST ING IUT CONE 1s THE PREDICTION THAT THE 
MakL41uM FABREC STRESS 1S GREATLY REGUCED BY PULLENG - 
ThE VENT CONN, (AUTHOR) eu) 
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TACTICAL AIRLIFT CENTER POPE aFo & C OFFICE OF OPERATIONS” 
AMALYSLS 
MINE UM OROP ALTITUDES aru WOR conTAL GISTANCES FOR 


HIGSR ALTITUDE, REEFEO PARACHUTE OWOPS, fu) 
OLSCRIPTIVE NOTES TECHNECAL wEMQe, 
Jue 69 36P MANSON Ae Re Fo 


REPT:e whe TAL CedawTMa4, 


YUNCLASSTFLEL: REPORT 


DESCRTPTORS3 CePAaRACKUTE DESCENT a, MATREMATICAL 
PREOTCTION) + LOADIWGIMECmAWICS) >». Times 
RA ORSCOTSTANCE), abLTITULEs COMPUTER PROGRAMS), 
RESRESSIUN SNALYSTS» STATIST([CalL FROCESSES, 


OPERATICWS RESEARCH,» TACTICAL ATR Coma, (U) 
WENTIFTERSS RING SLUT PaRACHUTED, COMPUTER 
ANKGYSES. (Uy: 


ThE PAPER GIVES 4 PRACTICAL METHOD OF PREUICTING 

Tht MENLMUM DROP ALTITUDE AND THE HuREZONTAL DISTANCE. 

FUR welZds 2d@FOOT RINGeSLOT» AND 22*F00T RINGo 

SLOT PARACHUTES FUR LOADS USTNG 25, 30, ANDO 40 SECOWD 

SaUlS_ OESREEFING CUTTERSe THE STATISTICAL METHODS 

os USEU ASE TrOSE OF MULTIPLE RKEGRESSION SASED ON THE 

ObSEXVES THEODOLITE DATA FROM So DROPS, SUFFICIENT 
DETATOC FS GIVEN TO ALLO, EXTENSION. OF THE TABLED 

ReSULTS TU PHYSICAL SITUATLOKS NOT SPECIFICALLY 

as LRCLUSEOe (AUTHOR) (Ww) 
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LOoOCKHEED MISS}LES AND Space Cy SUNNYVA Le Ca MODE 
U.STEAUY SOLUTION OF THE FLOwFIELO OVER CONCAVE. 
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AVATORBIGITYS PUuBe EN ALAA ghbey V7 NZ P5340533 

MAK 696 
SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 12 SEP 68. 
PRESENTED AT AIAA AERODYNAMEC DECELERATION SYSTEMS 
CONFERENCE (2ND) EL CENTROs CALIF se 23°25 SEP 68, 

PAPER 665°9460 SPONSORED [EN PaRT BY DEPARTMENT OF THE 
NAVY) GASHINGTON, De Co . 


DESCRIPTCRS: (ePaRACHUTES, FLOW FIELUS), c 
STASILETH, SUPERSONIC CHpRACTERISTLES) CURVED 
PROFILES, SHOCK WAVES, TNFLATABLEe STMUCTURES, | 
THREEMDIMENSTONAL FLOW, yUNERTCAL ANALYSIS» 


AXIALLY SYMMETRIC Flui Arey (U) 
TOEATRELERS UNnNSTEADY FLOW, PARACHUTE canOPlES, 
ConGave BODIES. : iu) 


The FLUIO FLOW AROUND A CONCAVE BCDY IMMERSED Th A 
SUPERSONSC FREESTREAM Spons AERUDYNAMIC INSTABDLITY. 
THIS FACT HAS BEEN OBSERVED EXPERIMENTALLY IN- 
SUPERSONIC PARACHUTES WHERE A SHOCK “aye MOVES, BACK 
awO E.GRTa AHEAD OF THE CANOPY: TO AFFECT THE INFLATION 
STABILITYs THE REPORT ATTEMPTS TO EXPLAIN TALS | 
ENST ae lerty 8Y THE NUMER EC AL COMPUTATION Cr THE 
AXESYMMETRIC [NV ESC EO FLOn OVER A NGNPOROUS CAVITY. ~ 
(AUTHOR) ; CW) 
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AniXy NATICK LABS MASS 
PEND EFPECT ON GLIOUNG paRachuTe SYSTEWS WITH NON} 
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OESCRIFTGRS: (oPARACRUTE CESCENTS, RAD TO HOMING)» 
(@j74PacT PREOLCT LOW, PARACHUTE DESCENTS yy, 
PhnktilnGs, REMOTE CONTRO, SYSTEMS, Rado 
EQUIPMENT, CIRCULAR ERROR PRUBABLE, PROSABTLITY, 
VEPLOYHENTs ITERATIONS, GUISE PATH SYSTEMS». 
WENG, NONPOAEREO FLIGHT CU). 


EwNaTLONS ARE PRESENTEG AND EVALUATED FOR 

ESTIMATING THE WIND EFFECT ON Tae APPROACH PATH &NO 
DESCENDING OnBIT OF GLEO-ENG PARACHUTE SYSTEMS WITH 
NUN@PROPORTIOWAL AUTOMATIC AOMLWG CONTROL. EXac? 
EQUATPONS ARE PRESENTED FOR DETERMINING CERTAIN 

- CHARACTERISTIC FEATURES OF THE DESCEND ENG. ORBITS 
“ETERATION EGUATLONS ARE PRESENTED INCOVPORAT ING 
KUMING STMULATION FOR CALCULATING POINTS: AT EQUAL 
TEME INTERVALS: ALONG THe GROUND TRACK, THE CONTROL 
RESPONSE TIME, EFFECT OF DEPLOYMENT POSITION) AwD 
IMPACT POSITION PROBABILITY ARE DISCUSsED~. AN: 

TEMPTS TCAL EQUATLON FOR THE RADIUS. OF THE CURCLE OF 
EwUal PROBABILITY AS A FUNCTION OF TURNING RADIUS, 
HhiND VELOCITY, ANU SYSTEM VELOCITY 1S PRESENTED: A 
PERAMETRIC ANALYSES OF THE EGUATILONS 1S SEVEN ‘FOR 
SYSTEMS WITH GUIDE RATIOS FROM 20u TO 300 a0 TURNING 
RaoLT GF 75 FT aNu 100 FT IN wiwOS. OF FROM -4 TO 32 
PFS~¢ THE ANALYSIS SHOWS THaT ACCURACY 15 “ORE 
DEPENDENT GN HIGH GLIDE RATIO TnAN. ON TURNING RADTUS. 
CRUG) (UY) 
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Aur7}3a o2u 143 L/1} 
ARMY WATECK LABS MASS 
THE PNTE RNAS ANU EXTERNA, FUCW FIELU aSsOetartTeED WITH 
PaRACHIIES YURTIKG. JNFLATION, 
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DESCRIPTORS! (ePARACHUTES, eFLOw FIELDS), 


ANEMUMETERS, MODEL TESTS, WIND TUNNEL MODELS, 
AERGDYHAMIC CHARACTERISTICS CU) 


CANAPICS (WU) 
A HOUT@W{RE aNEMUMETER Was USED TO OBTAIN DATA ON 

THE FLOW Flelo ASSOCKATED WITH 4nN TNFLATING 

PARACHUTE. SEVEN MODELS SIMULATING WARTUUS. STAGES 

OF INFLATION OF THE C=9 PRRACHUTE WERE FaoRIcatto 

AwOo TESTED IN A SPECEALLY GONSTRUCTED Test SECTION 
WHERE ThE TEMPEXATURE COULD BE nELD UNIFORM. USING 
TAPS nETHODs TT WAS POSSTLBLE TO ACCURATELY MEASURE 

THE InTeRNAL ANU EXTERNAL FLOW SURROUNDING THE 

CaNUPYe SGM, POSSIBLE APPLICATIUNS OF THE DATA TO 
FULLESCALE PARACHUTE SYSTEMS ARE PRESENTED. 
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NAVAL ORDNANCE Las WHITE Oak MO 
A NEW APPROACH 10 THE DETERMINATIUN OF THe 
STEAD (> TATE ENFLATEO SHAPE AND pucbLUDEO 
VOLUME UF SEVERAL PARACHUTE TYPES IN 24= 
GORE ANY 308G9Ke. CONFIGURATIONS, (U): 
SER 75 S6P LUDTKE rWj{LLIAM Pe } 
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DESCEIPTORS: (ePARACHUTES, AERODYNAMIC 

CONFIGURATIONS)» IWFLATABLE STRUCTURES», VOLUME, 

PORGYS MATER ;ALS, MODEL TESTS, STRESSES, 
SHUCK(MECHANDES)» RISBON PARACHUTES (uU.) 
IDENTIFIERS PARACHUTE CANOPIES tu) 


Abe7020451 DUCUMENTEU A WEW METHOD OF DETERMINING 
THE STEALYesTATe GNFLATED SHAPE aND INCLUDEG VOLUME 
OF DEVERAL TYPES OF PARACHUTES IN 12*GORE AND 16eG0NE 
CUNFIGURATILUNS+ THIS REPORT USES THE METHOUS ANU 
TECHNIQUE OF aD=702 G41 TO EXTEND THE DATA 10 246 
GORE ANU 3.0=2GORC CONFIGURATLONS of THE FLAT CIRGULAR, 
10 PERCenT EXTENDED SKLKT,. 16 PERCENT POROUS RING 
SLOT ane 24 PERCENT PURQUS. RIBGEUON. PARACHUTES. THE 
IWFLATEu ELLRPTIC@L SHAPES OF TmE VARIOUS CANOPIES 
WERE OBTAINED FROM PHOTOGRAPHIC RECORDS OF TRE AIND@ 
TUNWEL TESTS aT VARIOUS VELOETTIES FROM 17 MPH TO 2uU0 
MPH USING PARACHUTE MODELS OF APPROAIMATELY 40°2NCH 
Fuat DIAMETER, THE STEADYSTATE CANOPY VOLUME 
TWCLUDES THe VOLUME OF THE BILLGAED GURE PANEL ANO. AN 
ALR VOLUME AHEAD UF THE CANOPY SKIRT HEM, THE 
RESULTS OF THIS INVESTIGATION Ane PARTICULARLY 
ARPLECAOLE TO STUnrtS OF CANOPY STRESS ANALYSIS ano 
CETERMIWATIUN OF tHE YOLUME OF AIR WHICH MUST BE 
COLLECTED OVRING CANOPY [NFLATLUN PROCESS FUR USE If 
ThE CALCUCATION uF UPENING=SHOCK FOKCE, 
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OECELERATOS Ss PART TP. THERMAL PROPERTIES, (U) 
DESGRIPTIVE NGTES 2EPTe FOR sUL S9-AUG 60, 
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UPRPLE MENTARY NOTE? 


DESCRIPTORS). (@PARACHUTE FABRICS, THeRMAL CONDUCTIVITY). 


(ORESENTRY VEHETLES, PARACHUTE FABRICS), NYLON, 
STALNLESS STEEL, GLASS TEXTILES, GRAPHITE, FIBESS- 
(SYNTHETIC) s ORGANIC MaTORIALS, LOADING (MECmANTDCS), 
STRESSES, MEAT TRANSFER, TESTS, TEST EwULPMENT,~ 
SATELLITES GARTIFICTAL)» AERODYNAMIC HEATING U; 
TOENTIFIERSS AFe] (Uj 


MEASUREMENTS WERE WACE OF TRE THERMAL CONDUCT YVETY. 
OF THE FOLLOVENG CANDIDATE PARACHUTE FasBRECS:. 

NYLON, STAINLESS STEELY GLASS, VRAPHETEs AND are 
GAN ORGANIC FIBER). DATA WERE COTALWED afta a 
CENCOSFITCH DEVICE IN SHILCH THE ERFECTS OF 
COMPRESSIVE COAL. aS ESTABLISHED. A SEMELARITY 
RELATION DERIVED PROM DIMENSIONAL ANALYSTS «A's 
APPLIED TO THESE DATA AND RESULTED Iu 2 SATESFsCTORY 
CORKELAT LON] A NEw APPARATUS “AS DEVELIPEO IN 

ORDER Tu DETERMINE FABRIC CONOSCTAVITY UNDEF VerY ie 
CONOLTIONS UF TEMPERATURE (212 TO GUOF)». AMS TEs T 
PRESSURE “ta TO GeO46 PSIw&), BLAXTAL TENSLON (. 

TO YO PPI), AND COMPRESSION 41 TO TO PSI i0 

INITEAL DATA COLLECTED USING Tré APPARATUS: 
DEMUNSTRATEU TTS CAPABILITIES AND. AWALYS4S. OF gS¢ 
GATA LNOICATE THE POSSISILITY OF FUATHER 
DIMENSIONLESS CORRELATIONS LN entCH THE EFFECTS OF 
BIAATAL. TENSTON. May BE NEGLIGIBLE. CONSTDERABLY - 

MORE DETATLED Data wILL HAVE TC St GETAINED To 
ESTABLISH © REPEATASILITY ANG VERTFICATION OF Tae SE 
HYPUTHEDES 5 CRUTHOR) (.U } 
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SUPPLEMENTARY NOTE: 


DESCRIPTORSS (elPARZCHUTE FABRICS, WYLON) » GenYLan, A 
PARACHUTE FaoR ES? ¢ PROCESSING, WEAVING, TENSTLe wo 
PRUPE tc “Ry Fe 5: ’ POROSITY P.EIR MEAS.EL ITY (Uy 


THE OBJECTIVE OF THIS CONTRACT WAS. TO DEVELUP 
WOVEN MESH NATERT AL, USING ‘NOMEX WS THE Ran 
MATER LAL VARNg nAVENG g 100 POUNDS PER INCH BREAKING 
STRENGTH IN 30TH OLRECTIONS ANC A GEOMETREC PorOsiTy 
OF 354 08 & PERMEABILITY OF 90Ge100U CUBIC FEET/ 
MINUTE/S.1UAKE FOOT. TWIST LEVELS FROM S TO 20 

TURWS PER NCH WERE EVALUAITEO. EN.-BOTH 3ARP: AND 
FELLING OLRECTIONS TO DETERMINE Tre EFFECT OF Ta IST 
ON THE PERMEABILITY. VARTOUS: CUNSTRUCTIONS ANC. 

WEAYES R&NGING FROM PLAIN WEAVE TO MOCK LENG wine 
USE TO. DETERM ENE Tre MAK LMUM: PERMEAGTLITY alts THE 
REQUITREU: BREAKING STRENGTH. THE MOCK LENO. WEAVE . 
WAS DETERMENED TO HE THE MOST SATISFACTORY TO aC beve. 
A PROPER BALANCE OF PROPERTIES. THE LEVEL OF TudST 
AFFECTED THE Al® PERMEABTLITY: FAR MORE ORAMATECALLy 
THAN wAS EXPECTED WITH THE RESULT THAT A WATME® HIGH 
TWIST Was. GSEO EN THE. FINAL PRUOUCTs THIS STUY 
DEMGNS TRATED THE FEASLSERLITY OF DESIGNING aNO RAV ENG. 
A FasRiC FROM NOMEX NYLON WrelCh WOULD GAVE Tre 
PROPERTIES: FOR UStE IN SPECIAL TYPE OF DPARACHUT. 
APPLICATIONS» (aUTHOR) EU) 


2 
ry 


40 


UNGLASSTFIED- . FB 2 


UNCLASSIJFIEv 
DOC REPORT BIBL LIGRAPHY SEARGh CONTROL Nue sZ0ne2 


ADe6l4 136 
MENWESOTA UNIV MI INEAPOUIS 
PARACAUTE STVESS 4NALYSIS DURING ENFLATION aANyg AT 
STEROY STATE, " (-U) 
o3 35P HEINKICHeHe Ge JUAMISON, Le 
é Re wtRos 
CONTRACT! AaFS3 657 14184 


UNCLASS PF IE) xEPORT 


i a a a ea als ale aris ace alas alam area as «rea RM ETE > la 
- 1 ene wi 

‘ 1 

1 


SUPPLEMENTARY NOTES PREFARED Iv COUPERATIGN abt. PlO@En 
, PARACHUTEc CO. ¢- TnCog MANCHESTER, C.ONWNe PRESEwTet 

AT ThE ALAA ENTRY TECHNOLOGY COMFERENCE, Hély AT 

WILLY AMSBURG» Vib as y2rq4 ocT b4. 


DESCRIPTORS$ (ePARACHUTES, STRESSES), (ePARACHYUTE 
FASRICS, STR&SSES), NUMERICAL ANALYSIS» ORAG, 


THE STRESSES OCCURRING IN THE CLOTH OF A PAKAC UTE 

; CURING THE FERTOO OF LwFLATION ANY UNDER STEADY STate 
ARE CALCULATED FO« A NUMBER OF TNS TANTANEOUS 5 APES 
WHICH ANE CHARACTERISTIC OF TmE OPENING PROCESS AND 
THE: STEADY STATE® THE METHOU 15 GENERAL AND May SE 
APPLIES TO ANY TYPE OF PARACHUTE BUILT OUT OF sulto 
CLOTH, CONCENTRIC RINGS OR NI BGONSs THE PRESEWTED 
ANALYSIS 75 RELATS “oC To CANOPTES CONST STING OF 

: TRIANGULAR GORES SUT CAN BE EATENDED To OTHER wORE 
PATTERNS. A NUMERECAL CALCULATION. Ls, HACE FOR a 
SOLLD Feat CIRCULSR PARACHUTE PURING THé PEKIO. OF 


° OPEN SING AND at STEADY STATE. (AUTHOR) oe 
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REPLIES TO aA MAiL GVESTIONNAIRE BY 325 SPORT 
PARACKHUTISTS AFFILIATED 43TH 103. PARACHUTE, ClLuuS Are 
THE CATA ‘OF THIS STUDY. QUESTIONNATRES wERE 
AOMINESTERED BY OFFICIALS OF THE INDTVEDUAL Ci-.8S and | 
ASKED ABOUT THE EXPERTENCE OF FEAR AND ENTHUS| Sms | 
PERSONAL ANU SOCIAL CHARACTERTSTICS. OF THE - 
PARACHUTISTSs ATTITUDES RELEVANT TO SPORT ~ © : 
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FOUR, STORYSTIMULUS PICTURES OF PARACHUTING: 

SITUATIONS « ONLY THE JUMP EXPERTENCEs, AN: ANALYSIS: 
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VODISCONNECT FETTINGs PARACHUTES) » TESTS 
SELMULATIUNG SNVIROSMENTAL TESTS, AVIATION SAFETY + 
RELEASE MECHAN:SnS AU). 


THE Use Se NAVY TYPE AND THE SRITISH "WUICK | 
RELEASE® TYPE OF PARACHUTE HARNESS WERE TESTED. »1Tr 
RESPECT TO THE EASE AND SPEED OF RELEASE UNDER TRE. 
FOLLOWING CONDITIONS? (3) GN LaND UNDER 6000 
CONDITIONS. (2) 24 LANG FN SUMULAT.EU BaD 

WEATHER: (A) JN HIGH WIND,» (8) ITH WET 

WANSS AND HARNESS, (Ch AT OF, (0) wlTy 

HEAVY FLYING MITTENS» (37 Tv THE #ATER AND 
SUSPENDED ADOVE TwE WATERS (A) IN THE wATER 

(BI SUSPENDED @ FT. ABOVE WATER, (C) LN THE 

WATERS CIFE JACKET INFLATED» 44) USTNG ONE 

HANGS Cay OnY, (5) al Th WET. HANDS AND 

HARGESS. TU. EXAMPLES GF AGCEDENTAL JAMMING ARs 
DISCUSSES ANG Tn& SUBVECT OF ACCIOENTAL Revease LS 
CONSIDERED. (AUTHGR) ; tu) 
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DESCRIPTORS! (ePaRaCHUTE JUMPING, RECREATION)» 
COACCICENTS, PARACHUTE JUMPING), SURV ANAL : 
TRAINING, NOUNDS - INJURIES. , (Up =. 


PARACHUTING HAS EXISTED FOR 180 YEARS BUT HAS. a 
GALHWEO MANY «OHERENTS ONLY IN RECENT YEARS. Sport 
PARACHUTING IS ESTIMATED TO HAVE 50,000 PARTICIPANTS 
TN 964%, ALTHOUGH PARACHUTING. 1S & POTENTIALLY | 
DANGEROUS ACTIVITY, FATALETIES. ARE RARE@APPROKIMATELY : 
Eoin 47,006 JUMPS, FATALITIES, THQUGH USUALLY 

THOGGHT OF AS THE RESULT OF MULTTPLE EXTREME INJURTES 

SUSTAINED IN ABRUPT GROUND DECELERATION, HAVE ANY 

OTHER CaUSESs ANOWG. THESE CAUSES OF DEATH HAVE 

BEEN COLLISION oF JUMPERS, LANOGING ON A POWER LUNE, 

HEART ATTACK DURING OESCENT, AND. OROANING: MAYAN 

FACTORS SEAIND maiY -OF. THESE. ACCIOENTS | ‘PAVE OEEN 

C1) Lak OF “PROPER REPETITIVE TRAENING oY 
QUALIFIES INSTRUCTORS © AND (2) LACK OF ADEQUATE. : 
SUPERVISION» PARTICULARLY oF STUDENTS: ANALYSIS. OF 
THE ACCLOENTS WAS SnOwnN: THAT. ONE TAHTRO OCCURRET 
OURING THE PRELIMINARY TRALNENG PERIOO, BUT EN 
-OTKERS, CUMPERS at TH LONG “ENPERTENCE MAVE) DIEO ALSO. 
TEMPERATURE »: CLOUD CONDITSONS, AND WIND HAVE. NOF 
SEEN SHUAN TO Be 4AJOR FACTORS. A FE MIRACULOUS 
ESCAPES ARE KNOwN. tN PARACHUTENG@SURVIVAL OF a FALL ; 
FROm GREAT MELGHT 4ITHGUT THE ATO OF A PanaCnuTé. > 
SUCH EVeNTS USUALLY HAVE THE BENEFET OF A LONG 
DECELERATIVE INTERVAL BECAUSE OF SANDING IN PLGWEO : -_ 
PLELOS: 08 TREES AND Aw OPTIMAL UIFFUSION CF @oLY t tae 
EMPACTs «8 iN LANDING on THE BACK th A SPREAD @ZAGLE - a 
POSITION. CAUTHORY . CU) 7 = 
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MOTIVATION. SEHAVIORs ANXIETY, ATTITUDES, 

PERSONALITY, PROYECTIVE TECHNIQUES, 
REACT LON( PSYCHOLOGY), ANALYSTS OF VAREANCE» 
STATISTICAL ANALYSIS, Social SCIENCES (u) 


THE CATA FOR THIS STUDY WERE DRAWN FROM 825 
QUESTIONNAINES WETUNNED 3Y MEMBERS OF “AMERICAN 
SPOKT PARACHUTING CLUGSe AMONG PROTESTANT 
PARaCmUTISTS, TnE EMOTIONALLY VOLATILE ARE MORE, 
FREGUENT CHURCH ATTENDERS THAN THE RELATIVELY CALM, 
AMONG CATHOGICS THE REVERSE iS TRUE: THE CALMES 
TYPES Go TO CHURCH wHILe THE MORE VOLATILE TENS TO 
‘STAY AWAY. SKYDEVERS WHO AVOLD THINKING aGQuT 
THEIR FEAR OF JUMPING ARE» ESPECTALLY. AMONG 
PROTESTANTS» MORE FREQUENT CHURCH ATTENOERS Tan 
THOSE SKYDIVERS #40 EXPRESS THEIR FEAR. CATHOLICS 
WHO EXPRESS THE FEELING OF FREE FaLu IN SENSORY ANG 
‘ESTHETIC TERMS ARE MORE FREQUENT CHURCH ALTENDERS 
THAN. THE CATHOLLCS WHO CONFRONT TRIS EXPERTENCK IN 
A SIMPLE, DESCRIPTIVE, MATTER@UFOFACT WAY 
PROTESTANTS WHO GRaSP TRE FREE FALL EAPERTENCE PN a 
MATTER@UFSFACT wAY WERE MORE. FREQUENT AJORSHIPPERS Ir 

THEUR CHURCHES THan THOSE PROTESTANTS. FOR WHOM FREE - 
FALL. ES aN ESTHETIC O% SENSGRY EXPENJENCE 
PROTESTANTS: WHO FELT THAT HARM BEFALLING ik SKY IVER 
WAS DUE TO FATES@THAT IS5 PREDESTINED OR VETER--INED, 
RATHER THAN & RESULT .OF THE JUMPERYS TRRESPONS1 BLE 
BEHaVIOn, AE MORE FREQUENT CHURCH ATTENDERS « 
CATHOWECS FOR 404 SKYDEVER INJURY IS DYE TO HES 


OWN RESPONSTATETTY KRE HORE SEKELY THAN CATA LS TE : --- 


 CATHOLECS. TO BE FREQUENT ATTENCERS AT MASS. 
(AUTHOR): © (U) 
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ANXLe Tye SOCIAL SCIENCES {uj 
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MANY SKYODVERS ARE RECRUITED BY FRIGNOSS RELATIVELY 
FEW ane SECRUSTED THROUGH THE BASS MEUIAs wRITTON 
MATERIALS ARE LIKELY TO ATTRACT OLDER AND MORE 
EGUCATED JNDIVEoUALS TO THE SPORT, INUT VIDUALS. 
RECRULTED BY THEIR FRIENDS TEND TO PLACE THE SCCTAL 
GROUP ARE AD OF THe SPORT AND Ma&Y SHIFT TO ANOTHER’ 
SPONT RATHER Teale CHANGE THEIR GRUUP AKEN FACED MiLTn 
A CHO Cee THOSE 8-0 ARE RECRUITED TARUUGH “MITTEN 
MATERIALS TEND TO BE MORE ACTIVE aND E: THUSTASTIC 
: SKYOTVERSs THOSe SECRUITED THROUGH TELEVISION ave 
MORE JNTERESTED. IN THE EXMEBITIONDSTIC ASFECTS UF 
; SKYLIVING MND, LN THETR PERSONALITIES, TEND TO bE 
MORG PASSSVE>e THOSE RECRUITED 5Y FRIEWOS ARE acRE 
LIKELY TO G6 *LOCalS*, CONCERNED wiThH THE aGTrvJTY oF 
THESR IMMEDLATE SXYOLVING GROUS, wHILE THOSE 
i RECNUITiD TmROUGH THE MASS: MEDIA ARe MORE LVKELY To 
‘ BE *"CUSHOPOLIT:ANS', CONCERNED 4ITn- NATIECNAL ASPECTS 
‘ ' OF SKYOLVINGe (AUTHOR) (U} 
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BEHAVIOR, ATTITUDES, PERSONALITY: 
PSYCHOMETRICS, RECREATION, CORRELATIGN. 
TECHWI UES, SOCT¢L SC.RENCES: {Uy 
HYPYTHESISS ($) FEAR ANG ENTHUSIASM ARE 
NEGATIVELY CORRELATED COMPONENTS OF AFEECTUAL 
EXCITEMENTS (2) De ACTING DESPITE Feak, FREAK 15 
TRANSFORMEO INTO ZOTHUSLASM UTHE APRECTUAL VALENCE. 
SHIFT FROM NEGATIVE To POSEEIVED? Lace, FEAR aT ONE 
POINT 15 POSITIVELY CORRELATED ITH ENTHUST ASM AT a 
LATER POINT IN THE KC7o A SAMPLE OF 625. AMERICAN 
SPONT PARACHUTISTS INDICATED ThE DEGREES OF FEAR ANY 
ENTHUSIASM EXPERSENCED OURLNG THEIR FIRST guMp, THe 
OATA WERE EAAMINES BY REGRESSION ANALYSIS OF Tne FEak 
ANO ‘ENTHUSIASM SCURES, DURING THE JUMP PREPARATION 
BOTh FEAR AND EnTHuSTaso INCREASE. @&T THE €TART OF 
THE JUMP RUN, FEAR DECREASES AND. ENTHUS-FASM. 
INCREASESs A NaOLR AND. ZENITH, RESPECTIVELY, ani 
REACHED AMEN. THE PARACHUTE IS OPENED. FEAR AGaiN 
ENEWEASES AND ENTHUSIASM DECREASES NEAR LANDING: 
UPON TOUCHING THE GROUND, FEAR OROPS To: A NEW ADDER 
ANG ENTHUSIASM RAISES TO a ZENLTA ABOVE THE FERSTe 
THE MEAN: SCURES FUR FEAR MND: FOR ENTHUSIASM AT -— 
SUCCESSIVE -POTNTS OURTNG THE JUMP ARE NEGATIVE.) 
CORRELATED. AT. SLIGLE POINTS, INOTVEDUAL FEAR eNO. 
CENT MUSTASM SCORES ARE &LSO NEGATIVERY CORKELATE Us 
THESE FINDINGS SUYPORT THE FIRST KYPOTMESISs TH. 
INOIVISUAL FEAR SCORES. AT THE FIRST ZEuLTA OF FEAR 
~ ARE LESS NEGATIVELY AND THEN MORE POSTTIVELY 
CORRELATED: wITH LaDIVIDUAL ENTHUSASM oF SUCCESSIVE 
SUBSEWUENT POINTS: THIS FINOING SUPPORTS THE SECOND . - 
-MYPOTRESTS. A DEVIANT CASE ANALYSIS SnOsED THa- 
THOSE Arid. TRANSFORM THELR FRAR INTO & RELATIVELS 
GREAT AMOUNT OF EXTHUSTASM TEND TO pE INDEPENDENT» 
ENERGETIC PERSONALITIES, SHILE THUSE WHO FAIL, 
RELATIVELY, TO TRANSFORM THE FEAR INTO ENTHUST,5M = (U)- 
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SPORT PaRACHUTISTS TENO TO 8E. OVER*REPRESENTED: | 
THE WESTERN. REGION OF THE UNITED STATESe 
THEY aR€, 8Y ANO LARGE, RELATEVELY YOUNG. MALES GHO 
LOOK YPON ‘THE SPORT AS. A MASCULINE EXPRESSION, THE 
: SrOxt Ts. OBVECTIVELY DANGEROUS, AS MEASURED. BY THE 
: : ACCTOENT RATE, ANS ES SUBVECTIVELY PERCE LVED AS SUCH 
- SPORT PARACHUTESTS. TEND T0 GE SINGLESMINDED tw. 
THEER: ATTITUDE TC THE SPORT). SOMETIMES GEVING $7 
PREORITY OVER THETR. COMMITMENT TO FAMILY ROLES, 
PRESS: REPORTAGE ExPHASIZES THE SPECTACULAR ANO. 
EXH BT LONES. TEC WSPECTS OF PARKCHUTIENG RATHER THAN: 
ETS. COMPETT TIVE SPORT ASPECTSs NEWSPAPERS SEE ThE 
ACTIVETY aS: EXHPBTT ING. FUN? END: SG uTSe BND as 
DANSEROUSs CAUTHORD aa” $4 (UG. 
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 PROQABILITY OF INJURY FOR ARMY PARATROOPERS UNoER 
CONGI TIONS UF FULL COMBAT LOAD ANC UNPREPARED oROP 
ZONK AAS. ESTIMATED TO BE .OCE (STANDARD EKROR = 
-0002:, N s S253). TABLES WERE COMPUTED TO able, 

- TESTS OF DEPARTURE FROM THIS RATE UNDER EXPER HENTaL 
CONDITIONS ENVOLVING UP TO SO SUMPERSs (AUTHOR) 
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PDENTLFLERSS HALO PARACHUTISTS (U) 


THE REPURT REVIEWS THE ENVIRONMENT IN SAICH A yaALO 
PARACHUTIST OPERATES» INOICATES SOME AREAS IN 

TRAINING. WHICH GESERVE SPECLAL ATTENTION, AKD -AKES 
SOMe SPECIFIC GCPERATIONAL RECOMMENDATLONS Wrices IF 
ADOPTED, WOULD RESUCE THE POSSTBILITY OF INGURY 0% 
ClScaSE caUSED oY THE MANSENVIRONMENT SNTERACTIGNe 
(AUTHOR). (Uv) 
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OESCRIPTORS! (@PARACHUTE JUMPING, eFEAR)s 

RECREATION, ANXIETY, PERSONALITY, PROVECTEVE 

TECHNIQUES, PERSONALITY TESTS&: EMOTDUNS, GROUP 

AOYNA LES | ATTETUDES, SOCIAL PSYCHOLOGY’ BEHAVIO~> 

QUEST LONWATRES » DEFENSE MECHANISMS( PSYCHOLOGY) (Uy 


THE RePoxt IS COMPOSED OF SiX PAPERS GY. THE 
EMOTIONAL ASPECTS OF SPORT PARACHUTING AND ITS 
MEAING FOR THE SELFoEVALUATION OF THE ENOLVI ou ALe 
SOME MECHANISMS, SXYUIVERS EMPLOY TO MAscAGe THe 
“FEARFUL COMPONENT OF THE SKYOIVING EMOTION, ANY 
MECHANESMS ENABLING THEM 36 ACT OESPITE IT, ARE 
OVSCUSSEDse THE FIRST PAPER EXAMINES: SOME EMOTIONAL 5 
QUAL YTIES. WATCH SKYDIVERS ASSOCIATE wiITh FREE FALL. * 
THE SECOND PAPER aTTEmPTS TO ASSESS THE IMPACT OF 
THE ACT OF PARACHUTING GN THE SKYDIVEROS EVALU&T $0; 
OF KIMSELFe THE TalwO PAPER EXAMINES SOME OF Tat 
CUNUITIUNS. UNDER at LCH AN FNOLVLOUAL @ ELL, RECO NIZE 
; OR FAIL TO FECOGNIZE HIS FEAR. TH FOURTH PAPE 
STUSIES. FEAR oF FalLURE AS ONE SPGNERECANT S0Us ‘CE OF 
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SUPPLEMENTARY NOTES 


GESCRIPTORSE (eTRANSPORT PLANES, CESIGN) ; COCONTAINERS » 
MOTION) » CARGO, CARGO PARACHUTES, AIR OROP OPERATIONS+ 
SHORT TAKESOFF PLANESs FLOORS» FRICTION, STABILITYs 
, LOADING (MEGMANICS)» VECTOR ANALYSIS» SAFETY, GUSTS, 
‘ 1 HANDL TGs, PROGRAMMING LANGUAGES AU) 
FOENTIFIERSS Vez ALRCRAFTs V=7 AIRCRAFT {Uy 


aA STUCY WS. MADE OF THE EXTRACTION OF LOADS BY 
PARACHUTE FROM THE CVe=7 CARIBOU AIRCRAFT. THO. 


FORTRAN PROGRAMS aRE INCLUDED TO. SHO THE 
CALCULATION OF THe MAXIMUM SAFE ENVELOPE FOR THE 
LOAUS} VaRJOUS COHDETIONS #1 TH A WIOE RANGE. OF 
ADJUSTABLE PARAMETERS ARE CONSIDERED? IN: THE. 
PROGRAMS, THE PaRaMETERS MAY BE SET aS OaTa TO 
SIMJLATE ANY VALUCS, SUCH AS THOSE FOR THE EXTHACTIVE 
FORCE OF THE EJECTION PARACHUTES FOR THE COEFFICIENT 
OF SLIDING FRICTION BETWEEN THE FLOOR AND THE: OAD, | 
AND FOR THE LENGTH OF THE PALLET ON. WHICH TRE LOAD 1S 
MOUNTEDs, THE CONCLUSTONS REACHED ARE NEGATIVE iN 
CHAWACTER, OUT THEY Can OE GF VALUE KS AK BASIS FOR 
FURTHER STUDLESe THE LOAD TIPS 50 LITTLE AT THe 

SILL OF THE FLOOR WITH THE RAMP UP THAT TmE MastMUn 
SAFE ENVELOPE DEPARTS ONLY SLIGMTLY FROM THE - 


RECTANGULAR FORM: tT VS BELLEVEO THAT THE EFFECTS 
OF GUST SESTURBANCES ANG OF POSSIBLE JAMMING te THE 
RAL RESTRAINT AND RELEASE SYSTEM SmOULO BE 
INVESTIUATEDs SINCE, FROM TINE TO TIME, THESE 
[INFLUENCES wILk CaUSE ThE LOAG TO TIP THROUGH 4iNGLES 
OF -INCLINAT.LON OF A HIGHER GROER OF MAGNETUGE THAN 


THOSE QUE TO DYNAYTCAL CONSIDERATIONSe (AUTHOR) (Uy - af 
a ae 4 
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OPERATIONAL TEST AND EVALUATION OF Cmld%, ALAMS SLING 
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UNCLASSIFIED REPORT: 


SUPPLEMENTARY MOTES LEGIBILITY OF THIS DUCUMENT LS Ju PART 
UNSATISFACTORY REPRUDUCTION HAS BEEN MADE FROM BEST 
AVATLAGLE COPY, 


DESCRIPTORS (eatR CROP VPERATIJONS, POSITIONING. DEVICES. 
(MACHINERY) ) 5 (@POSITIONING DEVICES (MACHINERY), ate 
DROP OPERATIONS), TRANSPORT PLANES, AIRCRAFT EWclPMent, 
HANDLING, RELEASE MECHANISMS). CARGO PARACHUTE JESCENTS., 
CONTAINERS» AIR FORCE OPERATIONS: aAbR FORCE TRAININGS 
LOGISTICS, FEASIBILITY STUDIES, AIR TRANSPORTATION (Uy 

LOENTIFIERS3 Col19 ATRERAFT, ALAMO SLING*SHOT 
SYSTEMS (VU). 


THE OBJECTIVE OF THIS OPERATIONAL TEST waS TO 
EVALUATE THe CAPAGILITY, SUITABILITY, AND THAT. ING 
REQUIREMENTS GF THE ALAMO ‘SLENG*SHOT SYSTEM? 

FOR AERak DELIVERY FROM Coll APRCEKAFTse TT Was 
DETERMINED THAT Colt9 ATRORGP CAPABILITY was 
GREATLY {MPROVEO 3Y USE OF THE "ALAMO. SLING 

SHOT SY¥STEMs® QUE TO A ‘VAST TMPROVENENT TW 
AIRDROP wCCURACY) RELIABILITY, EASE OF LOADENG, 
RIGEING, VERSATILITY, aN MENTMUM AVRCREW TRALNING: 
REQUIRED TO OBTaly PROFICIENCY. IT 1S RECOMMENDED. 


THAT THE ALAMO SLING*SHOT SYSTEM BE a. 
APPROVED FOR OPERATIONAL USE IN AIRDROPPING An22 
WCONTARNERS AND OTHER STEMILAR LGAOS FGR WHICH RIGGINS 


PROCEDURES MAVE BEEN ESTABLISHED. (AUTHOR) CU) 
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DESCRIPTORS S$ (COFLISHT. TESTING, ATR DROP 

OPERATLONS). (eJeT TRANSPORT PLANES, FLIGHT 

TESTING» PACKAGING, EXPERIMENTAL GATA, CARGO, 

EVECTION, PERFORMANCE LENGINEERJ iG), MANDLING» 

CARGO PARACHUTES, LOADING (MECHANICS). 

MECHANICAL FASTENERS, OLSCONWECT FITTINGS () 
LOENTIFIERSS Col4l ALRCRAFT U) 


AERTAL DELIVERY SYSTEMS TESTS: “ERE ACCOMPLISKEL 

WITh THE Colb4ta, aF 6308077 (LAC 6008) aT 

TRE ‘NaVaL AIR Facility, E& CENTRO, 

CALIFORW IAs THESE TESTS CONSISTED OF PERSONNEL 

DELIVERY DROPS: HOUMMY CROPS)» EXTRACTION LINE 

LENGTH: TESTS» EXTRACTION PARACHUTE TOW TESTS, STNGLE 
PACKAGE CARGO DROPS, AND MULTIPLE PACKAGE CARGS 

DROFS.5. WUALITATIVE ‘EVALUATIONS 4. ALRPLANE RESP.O: SE 
PARAMETERS, ANO: AERPLANE LOACS OBTAINED DURING TrESe 
TESTS ARE CONTAENED YW THES REPONTe (AUTHOR) (U): 
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DESCRIPTORSS (PARACHUTES, @GLIGERS?, LANDING 
IMPACT, wINGSy. LOADING (MECHANICS) » ‘PARACHUTE 
JUMPING, DROP TESTING 

LOENTIFILERS! PARAGLIDERS 


THE REPORT COVERS: THE INITIAL EVALUATION OF Tits 
NATPOWAL AERONAUTICS aND SPACE 

ADMINISTRATIONS (NASA) 24@F-00T LIMP PARAWING FUR 
USE AS & MANNED AERIAL. DELIVERY SYSTEM. a 
SATISFACTORY APPLICATION. OF THE PARAWING TO: THiS USe 
WILL PRuYIDE THE CAPABILITY. OF OFFSET PRECIS40°; 
AERIAL OELIVERY OF PERSONNELS pLDED BY A 
NAVIGATIONAL SYSTEM, THE PARAWING COULD BE EMPLOYED. 
DURING NIGHT AND DURING CONDITIONS OF ADVERSE 
VISTBLLETYs THE PRIMARY OBVECTIVE OF THE 
EVALUATION waS THE ACQUISIT LON OF DEPLOYMENT Load 
DATA ON THE PARAWINGe TESTING, WHICH INCLUDED 

DUMHY OROP TESTS aND LIVE (ROP TESTS, WAS CONY I CTED 
FROm 6 MARCH F966 TO 20 APRIL 19666 IN 


WU) 


Us) 


GENERAL, THE MEASURED AND OBSERVED CHARACTERTSTECS UF 


THE PARAWING, COUPLED WITH THE COMMENTS OF THE 
MEMoERS OF THE Ue Se ARMY PARACHUTE TEAM 
CuSaPT) «HO FLEW THE #ING.: UNDTCATE THAT THE. 
PARAWING WAS POTENTIAL. -aNO. MERTTS FURTHER 
INVEST LOaTIUNs SPECIFICALLY, THE LOACS WERE Fo. 


TO GE WITHIN. HUMAN TOLERANCE AND: WERE NO: GREATS tke 
THOSE EAXPERJENCED IN JUMPING CONVENTIONAL Pakicnotese 


THE GLIOE RATIO OF THE PARAWING APPEARS To BE 14 
EXCESS OF 2F1e (AUTHOR) 
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DESCRIPTORS GFeENFANTHY» AIRBORNE), (oARMY 
PERSUNWEL, Alt OnGP UPERATIONS), GCESCENT» 
CECELERAT ON» LOn aL TITUDE, PARACHUTES, ROTAKY 
#IUNGS,, GLIDERS, WING WINGS, PARANINGS 
PERFORMANCE (ENGINEER GNG), STABILITY, RECOVERY» 
VELOCITY, DRAG, aERODYNANIC LOADING, 


MATHEMATECAL ANALYSTS (U), 
IUENTIFLERSS DRAG COWES, LIFT PLATFORMS, CANOPY 
SYSTEMS: KUFT/ORAG RATIO CU j 


THE REPORT PRESENTS THE RESULTS OF AN. ENALYTE Cou 

STUY THaT oaS CONDUCTED OF VARIOUS AERODYNAMIC 
DECELERATORS 79 DETERMINE The FedoTolb sty OF use, 
OURING WaSS TROOP YUMPS, AT ALTITUDES OF SOU FELT Gn 
BELG, FROM FIXED AND ROTQRY WING AIRCRAFT FLYING al 
SPZEOS GF 4G TG 130 KNOTSe (AUTHOR CW) 
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DYNAMEC RESPONSE SF THE XCebizZa TheTee@ png v/S Tus 
ALRORAFYT TO INWPLEIGHT CARO GELIVERY AY SLGn Stee lSe (i) 
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GeSCRIPTONSE  (eTraAySPORT PLANES» *alk DROP 

OPERaAT[OnS)» (OVERTECAL TAKC*OFF PLANES, ALR ORGP 
OPERKTIGWS)» CARGO, AIRSPEED, PAYLOAY 5. 

HOVERING, GROUND EFFECT, CARGO PARACHUTES, 

MPbIFARY PERSONNEL, TILT INGS, SIMULATION, 

MATHEMATICAL “ODES = 4 CU) 
JUENTIFIERS$ XCeL42a ALRCRAF Ts Cr142 AIRCRAFT» 
TRANSITION FeRGHTs EXTRACTION, PARACHUTES» 

GRAPHS CHARTS.) é (UM) 


THE PUTENTIAL AGILITY CF V/STOL ALRCRAFT TO 

PERFORM ARMY DROP MISS:PONS AT VARLOUS ALTITUDES. 

AHELE FLYING aT SFEEDS FROM nOyER TO CONVENT EG-AL 

FLIGHT COULG PRUVIDE A BRSIS FOR PRECISION TNeFLIGAT 

OELLVERY AND COULS OVERCOME MALIR OPERATIONAL 

RESTRICTIONS ASSOCTATED WiTH MANY OF THE CORVESTTONAL 

AIR@DROP TECHNZWUES« THE STVDY WAS PARTIALLY BaSE0 

ON ACTUAL ATReDROP DEMGHSTRATIUNS.« SINGLE CAR Qu © 

LOAGS OF UP TO 3.200 POUNDS WERE GRAVITY URUPFLO Li 

HOVER AND AT 3O KNOTS, AND LUADS OF UP TO 4eGuu 

POUNDS HERE, EXTRACTED BY PARACHYTE AT 127 KNOTSe 
USing THESE FLIGHT OATA TO SET UP A REALISTIC | 
STIMULATION, A MATREMATECAL MODEL OF TmE KC#1l42, © 

AIRPLANE ANU A HUMAN PHLOT WERE USED TC EXAMINE THE 

ALRCRAF TOS NESPUNSE A7TM CARGO WEIGHTS UP TO Tee 
ATRPLANENS MAKKNU™ PAYLOAD OF 8,000 POUNOS IN THE 
LOWeSPEZD PURTIUN OF TRANSITION AND 12,000 POu-wS «af 
AOLLTOKNOT FLIGHT CONDITION: ThE STUDY SHOWS THAT : 
TRE MAXIMUM PAYLGad COULD BE SUCCESSFULLY DROPFEO 

WITs PRUPET PILOT TECHNIGUEs MEANS OF EXTENDING 
THES 2LRP LANE TS afaedROP CAPABELATY PERROUGm THE USE UF 

SPEC LAL EATRECTEO; FORCES. ANG FARAMETERS APPLICABLE 

TO THE ALR*UROP SYSTEM WERE STUGIEDS 
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DESCRIFTORSS  (eATR CROP OPERATIONS, LOW ALTITUDE) s 
FEASIBILITY STUDIES» CARGO PaRaCnUTES» LANDING 
VMPACT, TOWED @UpTES, CREALES (MECHANICAL) » 
AVEATION SAFETY» BRAKING, TRANSPORT PLANES) 
CARGO, HANDLING, CUMPATILBILITY, vET TRANSPORT 
PLANES, SHORT TAKEOFF PLANES _ (We) 
LUENTIFIERSS Cel3O AVRCRAFT, EXTRACTION 
PARACHUTES: COMPUTER STEMYLATION: TROLLEY KIR OROP 
TECHNTQLESs Cop4ya AIRCRAFT, Colat ALRCRAFT, 
Cya7h ALRCRAFT, CVe7 AIRCRAFT) CVe2 
AYRCRAFT (ave) 


Tre LOCKHEED. TROLLEY LOw ALTITYLE ALP OROP 

CONCEPT EMPLOYS «& TOWED PARACHUTE TO MAINTAIN 

TENSION EN A LONG CaBLE FROM WHICH A LGAD MAY @& 
SUSPENDED. UNTEL tT CONTACTS THE GROUND, AFTER iT 

1s penal BY Tne FORCE OF THE PARACHUTE, THE LOAD 
SLIDES BENEATH THE CABLE UNTIL iT CONTACTS THE - 

ae UND "RATE OF DESCENT. 1s SON TRE re By A FINCH 

mie 4] ZE “EMPACT VELOCITY « tals PRELIMENARY 

CUNCEPT© ORTENT.ED: INVEST EGAT LON. wAS UNDERTAKE N TO 
DETERMINE The FEASIBILITY CF DEVELGPING THIS SYSTEM 
Fox OPERATIONAL USEe THE STyCy CONSISTS. OF 

Wea: EVALUAT FON: OF THE OPERATIONAL PARAMETERS,» 
MITED COMPONENT TESTING» AND CONSTOERATION OF BASIC 

SaROuARE REQUIREMENTS.» DTGITAL AND ANALOG COMPUTER 
SEMULATEONS OF TROLGEEY xT ROROP oo. AMONG. THE 
AWALYTICAL. METHODS tMPLCYED, TwG ESTS OF A 

PARACHUTE TOWED Ow A TROLLEY PALE BEHIND a Cot36. 
ADRCORAFT ARE EVAL, VATED. LABORATORY TESTS OF 

CERTAEN COMPONENTS. ARE aNALYZEO W1TR RESPECT to. 

FuLLGHT SAFETYs RESULTS OF Trt STUCY INDICATE NO- - 
PROBLEMS WHICH PRECLUDE THE CEVELOPMENT OF THE. aes Da 
TROLLEY REROROP CONCEPT ENTU AN OPERATIONAL SYSTEM A 

Fun AVXUROPPING PROTLVYOGAL LOADS OF 2,006. TO 10,000 q 

POUNDS FROM A Cail3Q BELOW Sul FEET, COMPARISON 

GF THOLLEY TO CONVENTHOWAL albROnOP SxaGH52 (1) GU 
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bANDIVG IMPACT, CURVE FITTING, DESCENT, COMPUTER 
PRUGRAMS, CARGO, TRANSPORT PLANES, CARGO 


PaACRUTES. | (U) 
FOENTIF TERS! GRAPHS(CHARTS)», COMPUTER - 
ANALYSTS» EXTRACTION PARACHUTES ‘s (U): 


THE GSvECT OF THE REPORT IS TO PRESENT THE FINDENGS 
OF THE EXPLORATORY TEST PHASE, PHASE I1,5 

AWS TO COMPARE THE ACTUML FEDINGS 70 TAOSE PREDICTED 
BY THE, PHASE [| STUDY RESULTS. OF UnwtTED 

Fu nT. TESTS ARE PRESENTED 4Np; COMPARED TO ANALYTECAL 
RESULTS. WHECR WERE GENERATED. USING TEST CONDICT{ ONS 
AS TNeUT VALUES. JN GENERAL, THE TEST VALVES aNo: 

Tre COMPUTED VALUES ARE [tN CLOSE AGREEMENT. ALSu 
INCLUDED ARE ALL CHANGES, OELETIONS Any REVISIONS Ta 
BE ENCGRPORATED IW THE PRET ML.NARY DESIGN 
SPECIFICATIONS _OF THE, PHASE, | REPORTe 
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VESCENT, CARGO, PERFORMANCE ENGINEERING) » 
KELTASILITY, Sy¥STEMS ENG{NEERING, DESCENT 
TRadECTORITES (Uy 
MOEN TIE IERS EXTRACTION PARACHUTES (U) 


RESULTS. AND CONCLUSIONS ARE REPORTED FOR WORK 
ACCOMPLISHED ON THE PROGRAM, DURING THE PERIOD 3° 
NOVEMBER 1965 THROUGH 34 AUGUST 1966: OF 

EVALUATING PARACHUTE. REEL IN/REEL OUT SYSTENS. 
CESIGNED TO PERMEPT ALROROPS to se MaDe FROM ALTETUDES 
OF 35300 FEET OR ‘ESS AND WITa VERTICAL VERDE IES OF 
TRE CARGO: AT GRoUND VMPact NOT EXCEEOTSG 2aeS. FPS.,. 
Whim 4S LITTLE HORLZONT pt MOT.XON as rosstaee. Tre 
WE LGAT RKNGE OF “THE CARGOS UF ENTEREST IS ‘BETWEEN 
20093 AND 35000 EB. CARGO DESCENT TRAUTCTORY DATA. 
AnD CAND EOATE. REEL SYSTEM CESTGNS ARE PRESENTED AND: 
CISCUSSED IW. THE REPORTS A KEVEEW CF ThE PROGRAM 


REGETREMENTS [’S ALSO INCLUDED, (AUTHOR) : 4) 
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DLSCRIPTOKS: (eCARGO PARACAUTES) 
PERFORMANCE ENGINEERING) ) 4 CeapR CROP 
UPERAT{ONS, LOW ALTITUDE), CaRGO, DECELERATION, 
LIFT, FLIGHT PATHS, FEAS|SILITY STUDIES, 
ECURGAMITCS 

LUENTIFTERSS LEFTY PARACHUTES, REGOVERY PARACHUTES, 
EXTRACTION PARACHUTES 


CU.) 


(U) 


THE REPORT OTSCUSSES THE APPROAGHES. PURSUED, AND: 
Tre RESULTS AND CUNCLUSIONS REACHED, QURING. THE 
PRELIMENARY STUDY CONDUCTED TO. TNVEST TG RTE THE 
FEAST BILITY OF ELEVATING. THE MAJIN RECOVERY PARACHUTES 
ABOVE THE FLIGHT PATH OF AN ALRDROP WERGRAFT BY MEANS. 
OF AUATLEARY LIFTING PHACHUTESs PRELIMINARY 
AWAGYT ICAL STUDTES AND EXPERITMENTAL TESTS WERE 
CONDUCTED DURING THE EVALUATION PERIOD, THE 
OvERALL COJECTIVE WAS TO DETERMENE THE. TECHNT CALs 
GRERATIUNAL» AND ECONOMEC FEASESILITY oF ELEVATING 
THE ALN RECOVERY PARACHUTE To wCHIEYE A LOWSALTITYOE | 
ATRORCP CAPASEL ITY OF SEO FY (ABSOLUTE) ALT ETUOE 
Oh LESS, WS. A BASIS FOR SETERMENING IF FURTHER tune 
DER TAY STUDY WERE WARRANTED. THE. RESULTS ENDI CATE 
THAT Tres eLEVaT pon UF RECOVERY PARACHUTES: BY 
AUXLLIARY LIF TANG PARACHUTES 1S: NoT FEaSLOLEe 
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BDeSCKPEPTORS$ (CARGO PARACHUTES, @AIR onxOP 
OPERATIONS), (@PAaRACHUTE OESCENTS, eDESCENT 
TREVECTORIES), EQUATIONS OF MOTIUN, aLTITUVE, 
OPTIMIZATION, CRAG, WERODYNAMIC CHARACTERISTICS, 
NUMERICAL ANALYSIS. 4) 
POENTIFIERS: CCLUSTER PARACHUTES 4U) 


EvUATJONS OF HOTIGN FOR A THREE SDEGREE@OF*FREEDOM, 
Te OS00CY ATHOROP SYSTEM WERE DERIVES anD NUMERICAL 
SULUTIONS O87@I NEU BY USE OF A OLGETAL COMPUTER, 
ET aS: ASSUMED THAT, FOR GINEN INETIAL CONDITIONS, 
The PARACHUTE ORAG AREA %&S & FUNCTION OF TIME ONLY, 
Tr—E RESULTS INOICATED TraTs (1) THE DERIVED 
EwJaATIGWS OF KOTION RESULT IN CALCULATED TRAJECTORIES 

Wil ARE GOUD REPRESENTATIONS GF ACTUAL ALROROP: 

. TRAVECTORIES*s (29 THE. PARAMETER WHECH “OST 
AFFECT ALTITUDE LUuSS TO EQUILIBRIUM ARE PARACHUTE® 
CARGO LINE LENGTH AND PYRACHUTE OPENING TIME. (.5:) 
THERE 3S AN OPTIMUM PARACHUTE OPENING TIME WHICH 
RESULTS JN Myr cbauM ALTITUDE Loss To EGUILIBRTUMe 
LONGER OR SHORTER OPENING TIMES WILL RESULT IN 
GACATER ALTITUDE LOSSES 76 BGUILIBRIUM, (4) 
MOCERATE VARTATIONS OF KERCHAFT FLIGHT PaTH 
ENCUINAT IONS ENIT PAG CHRO: ACCELERATIGH » AND TNITTAL 
CARGO VELOCITY HAVE ONLY A SMa&Li EFFECT ON ALTITUOE 
LOSS TO EWUILFaRIUMs (5) FOR a GIVEN €SUJL BRUM 
VELOCITY, A CLUSTER OF SMALL PARACHUTES APPEARS. To 3E 
A BETTER CHO}CE TRAN A SINGLE LARGE PARACHUTE FOR 

. OSTAINING BTA gM ALTITUDE LOSS TO EQUILIBRIUM. 
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FREESFALL PORTION OF THE LAPES TRAVECTORY® THE 
AWALYSI'S WAS MADE IN RESFONSE TO A KEWUEST FOR A MORE 
EXACT METHOD FOR LOCATIWG TRE ATTITUSE CONTROL BAR 
FOR UNUSUAL SENGLESPLATFORM LOADS) SUCH AS VEHICLESs 
RESULTS ARE PRESENTED! Ty. THe FORM OF A PROGRAM IN 

Tre CONTINUOUS SYSTEM MODELING PROGRAM. 

(COMP) LANGUAGE FUR SOLVING THE ESURTIONS OF MOTION, 


ThlS MEMORANGUI CONTAINS & DYNAMIC ANALYSLS OF THE 
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ThE GEVELOPMENT OF THE aTRBURNE FORCES IN THE USSR. 
TeE AUTAOR DISCUSSES THE DEVELOPMENT OF THE 

AER BORNE FORCES: AND MENTIONS SEVERAL INSTANCES DUR ENG: 
Sy 2 $M BHICR THE FORCES VERE USEGs THe AUTHOR. 

STATES THAT Bh MODERN WARF.AWE,. THE NUCLEAR MISSELE 15 
Tre GaASIC. MEANS. OF. DESTRUCTION AND. THaT ThE PRESENT 
ROLE OF THE WINGED JNFAWTRY STEns FROM. THIS FatTe 

TT ENVOLVES THE CAPABILITY TO QUICKLY AND MOST 
EFFECTIVELY EXPLOIT THE RESULTS OF ATOMIC *EAPON USE 
AKU TO COUPERATE wITH GROUND. FORCES Iiy THE - : 
SELZURE OF VETALLY IMPORTANT «AREAS JN THE THEATER OF 
WAR OPERATIONSs THE AUTHOR THEN OISCUSSES SOME UF 
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taUTMOR) (Uy 


“ UNCLASSIFIED — /RONEZ 


ee ent ome 0d SS ene 


UnCwASSIF IED 


SUC REPGRT BISLIVUGRSFHY SEARCH CONTROL NOt /SZONCZ 


AG@sS1] 994 15/7 1/2 
AntY FOREIGN SCIENCE AND TECHNOLOGY CENTER ZASHINGTUN DO 
¢ 
SOVIET AJREOANE FURCES, {ul 


APK 49 }a3R wicoOvele je ¢ 
REPT NOe FSTCeNTHe3<5 64 ut ¥ 


PrQus FS1TC€76223628239: 
UNCLASSIFIED REPORT 


SUPPLEMENTARY NOTES TRANS e CF MONW;Oe SOYSETSKIE 
VOCUUSANGeEDESANTNYE VOISRAs MASCUNs i? 670 


DESCRIFTCRES:S (easKMOSILE OPERATIVUNS, ARMED 
FONCES(FOREIGN)), (®AIR OROP OPERATIONS, 

PERACHUTE JUMPING), TACTICAL taRFARE, ALLITARY 

TACTICS, PARACHUTES») COMMUNISTS, CLOSE SUPPORT, 
TRANSPORT PLANES, PROPAGaANDA, USSR (u) 
TVENTIFITERS:S TRANSLATIONS, SKYOIVING (J) 


THIS BOUKLET PRESENTS A SHORT HISTORY 5F THE 
DEVELOPMENT OF THE AIRBORNE FORCES AND OF TRE SPORT 

JF SSYGIVING, WHICH IS CLOSELY ASSOCIATED WITH THESE 
FURCESs THE AISTORY OF AIRBORNE ACTIVITIES DURING 
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CONTEMPORARY PARACHUTE LANDING METHODS ANG 
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FDESCRIPTORS$ (CEPARACHUTES, REENTRY VEHICLES) » (emECNTAY 
VERICLES, PARACHUTES)» (PARACHUTE DESCENTS, SUPERSONIC 

CHARACTERISTICS), PARACHUTE FABRICS, ATYOSPRERE ENTHY, 
AERODYNAMIC HEATING, DECELERATION, HIGH ALTiTUG-, 
MEATRKESISTaNT MATERIALS», STAINLESS STEEL, TELEM,_ TRY, 
GSCILLATION, TEMPERATURE, REYNGLOS NuUMGER, 4IND TUNNcE 
MODELS, mEAT TRAANSFER COEFFICIENTS, FREE FLiGHry 
TRAJECTORIES, STRESSES, ENVIRONMENTAL TESTS (U) 
SOENT{FIERS$ MACH JUMBER. CREE VEHICLE» NOMEA YaRNS, 
PERLOQN (U) 


THIRTEEN pakacauTe DECELERATOR TESTS AERE PERF oNMES 
AT THE SuLF TEST RaNGE OF THE AIR PROVING 

GROUND CENTER AT EGLIN AIR FORCE BASEs 

FLOR Da, THESE TESTS wERE ACCOMPLISHED THROUGH 

THE USE GFOF MULTISTAGE ROCKEKKET BOOSTERS. Tre 
CREE PAYYLGAD VEHICLE wAS USED AS TmE TEST PLATFCR™ 
AND CaTA GATHERING SYSTEMe TMESE TESTS HERE 
CONGUCTE) USING BiTH RYPERFLO AND MEMISFLO 
PARaACMUTES wHiCr ‘ERE DEPLOYED AT PREDETERMINE, 
MACm NUMBERALTITUDE REGIMES. TESTS wERE 
ACCOMPLISHED OVER A MACH NUMBER RANGE OF Se2 Tr Yeh 
AND An ALTITUDE RaNGE OF 45,060 To 190,090 FEET. 
THE DATA PRESENTED INCLUDES ORAG COEFFICIENTS 
VERSUS MaCH NUMGER, DYNAMIC PRESSURE, 2EYNOLOS 
NUMBER ANO VELOCITY, CANOPY ANGLES OF OSC{LLAT{ UN, 
CANGPY TEMPLRATURCS ANG GENERAL DESIGN 
CONSTOERATIONSe FROM THIS PARACHUTE DECELERATO, 
TEST PROGRAM, IT “AY wE CONCLUDED TRaT PERLON ‘cSaA 
ROOF mYPERFLO PARaCHUTES PERFORM SATISFACTORILY 
TARGUGH MACH 2ely THAT NOMEK RIGBON HYPERFLU 

PaRa MUTE§$ PERFURM SATISFACTORILY THROUGH MACK Yed 
AWD TrhhT NOMEX Er TSFLO PARACHUTES PERFORM 
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. THESE Has. BEEN VERY LITTLE CHANGE In THE BASIC 


EQUIPNENT AND METHOD OF UTPULZAT RUN FOR. ESCAPE FRI 
INFLIGHT EMERGENCTES FROM THE ENTROVUCTION. GF HE 
PARACHUTE OCURING 40RLG WAR | TO TAE END OF 

WORLD 4aR Tle ESCAPE FROM MIGH PERFORMANCE 
AIRCRAFT, HOFEVER, REQUIRED THE USE OF AN EvEcriIon' 


SEAT TO. |NSURE CLEARANCE. OF ThE COCKPIT AND EXTERNAL 
STRUCTURES» FOLLO--NG@ WORLO AAR ig EVECTION 


SEATS: WERE TESTEO AWD INSTALLED IN USAF ADRCORAFT 
AND -FAIRsT USED AS A MEANS OF. ESCAPE IN: 1949.6 Tre 


LARGEST SINGLE CAUSE. OF ESCAPE FATALITYES REGAwDLECS 
OF wETHOD OF SEPARATION FROM THE AIRCRAFT WAS vbOLE wT 


IMPACT oT THE GROUND .« INABILITY TO SUR VEVE 
PARACHUTE. MATER: LANDINGS HAS ThE SECOND: LEAU TN 


CAUSE, TRE MASORTTY: OF MAJOR INJURTES REGARDLESS 


OF METHOD OF ESCAPE OCCURRED DUR'LNG PARACHUTE 
LANGINGs THE. MOST CRETICAL FACTOR If DETERMIN] it 
THE OUTCOME ‘OF THE ESCAPE. YS" THE amount OF TIME 


SAVATLABLE ‘FUR COMPLETLON OF THE SEQUENCE ¢ This Us: 


BORWE OuT BY THE AiGH FATALITY RATE IW ESCAPE 
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